Impairment of effects of vasopressin on [1-14C] In hepatocytes from lean mice vasopressin decreased ketogenesis and increased 14CO2 production from [1-14CIoleate and glucose release; these effects were Ca2+-dependent. None of these effects of vasopressin were obtained with hepatocytes from obese (ob/ob) mice. Similarly, adrenaline did not increase 14CO2 production in these hepatocytes, but it stimulated glucose release. Possible reasons for the impairment of vasopressin action are discussed.
Vasopressin and adrenaline exert a number of effects on rat and mouse liver, including stimulation of glycogenolysis Hutson et al., 1976; Hems et al., 1978; Ma et al., 1979) , activation of phosphorylase , enhancement of gluconeogenesis (Hutson et al., 1976; Whitton et al., 1978) and, in mouse, inhibition of lipogenesis . Livers from genetically obese mice (ob/ob strain), however, show resistance to the effects of vasopressin and adrenaline on lipogenesis (Hems & Ma, 1976; Ma et al., 1979) .
Vasopressin has been shown to increase oleate esterification and to inhibit ketogenesis from oleate in hepatocytes from fed rats (Williamson et al., 1980) . This inhibition is dependent on the presence of Ca2+ in the medium and appears to be mainly due to increased oxidation of oleate to CO2 (Sugden et al., 1980a) . Adrenaline is also able to increase the conversion of [1-_4C]oleate into 14C02, but this is not accompanied by a decrease in ketogenesis (Sugden et al., 1980b For the experiments involving diet restriction, ob/ob mice were selected at 5 weeks of age and were given 2.5 g of diet per day (I g at 08:30 h and 1.5 g at 16:00h). On this regime they attained a stable weight of 27-32g, which was identical with lean littermates fed ad libitum. However, although the body weight of the mice was the same, the mice bearing the ob/ob genotype are likely to have greater fat deposits than the lean littermates (Alonso & Maren, 1955; Cox & Powley, 1977) .
Isolated hepatocytes were prepared by perfusing the liver (Salmon et al., 1974) with collagenase (25mg/80ml of medium; Berry & Friend, 1969; Krebs et al., 1974) . Hepatocytes were prepared in the absence of added Ca2+, but cells were washed with Krebs-Henseleit (1932) (Slein, 1963) ; acetoacetate and 3-hydroxybutyrate (Williamson etal., 1962) .
The metabolite changes between 10 and 40mmi were calculated from plots of the values at 10, 20 and 40min, which were linear, and the results expressed as pmol/min per g fresh wt, of cells S.E.M., with the numbers of observations in parentheses. The fresh weight of cells was calculated by determining the dry weight and multiplying this by a factor obtained from fresh/dryweight ratio measurements made on hepatocytes of lean and obese mice as described by Krebs et al. (1974) .
All enzymes and coenzymes were obtained from (Williamson et al., 1980; Sudgen et al., 1980a) .
In contrast with the findings with rat hepatocytes (Williamson et al., 1980; Sugden et al., 1980a) vasopressin did not increase esterification in the hepatocytes from lean mice. Another apparent species difference occurs with regard to the effects of vasopressin on lipogenesis. The hormone inhibits lipogenesis in livers of intact mice and in perfused mouse livers Hems & Ma, 1976) . We have demonstrated this inhibition with vasopressin in mouse hepatocytes (Table 1) , whereas the hormone has no significant inhibitory effect on hepatic lipogenesis in rat (Kirk & Hems, 1979 or its esterification). Resistance to the inhibitory effect of vasopressin on lipogenesis has been shown previously in ob/ob mice, in vivo and in perfused livers (Hems & Ma, 1976) .
Diet restriction of ob/ob mice so that they did not increase their body weight above that of lean littermates did not restore the vaopressin effect on (Table 1) . This indicates that the impairment of the vasopressin effect is likely to be due to the ob/ob genotype. The basal rates of glucose release and "4CO2 production were higher in the hepatocytes from diet restricted mice compared with those from obese mice (Table 1) . Hems & Ma (1976) found that diet restriction restored the glycogenolytic effect of vasopressin but not its inhibitory effect on lipogenesis. Their ob/ob mice were obtained from an inbred colony at Imperial College, University of London, London S.W.7, U.K.
Ca2+ dependence of the effects of adrenaline and vasopressin in hepatocytesfrom lean mice
In the presence of Ca2+, adrenaline had similar effects to vasopressin with respect to glucose release and "4CO2 production from [1-14Cloleate in hepatocytes from lean mice ( Table 2 ).
The decrease in ketogenesis with adrenaline was not significant and this is also true for rat hepatocytes (Sugden et al., 1980b) .
In the absence of added Ca2+, vasopressin had no effect on any of the parameters measured. Adrenaline stimulation of CO2 production also appears to be Ca2+-dependent, as it is in rat hepatocytes (Sudgen et al., 1980b) . Adrenaline is able to stimulate glucose release in the absence of Ca2+; this is presumably a Ca2+-independent effect mediated via cyclic AMP.
The increase in CO2 production in the presence of adrenaline is due to a-adrenergic stimulation; no effect is seen when adrenaline is present with the a-antagonist, phentolamine [ 1.80,UM; 27 + 2.2 (6) versus 29 ± 2.6 (6) for controls]. The vasopressinstimulated increase in CO2 production is Ca2+-dependent but is not mediated via the a-receptor since the increase occurred in the presence of phentolamine [38 ± 4.7 (3) versus 26±4 (3) for controls; P<0.011. Phentolamine alone had no effect on 14C02 production [28 + 2.1 (3)]. Effects of vasopressin and adrenaline on ob/ob mouse hepatocytes
Hepatocytes from ob/ob mice were resistant to vasopressin even at the higher dose of 250nM (Table  2) . Two experiments in which the concentration was increased to 2.5 pm also showed no effects of the hormone (results not shown). Adrenaline had no effect on ketogenesis or 14CO2 production but did increase glucose release (Table 2 ). It is assumed that the latter effect is mediated via the fl-receptor and cyclic AMP.
Conclusions
The results reported in the present paper show that as in rat hepatocytes (Williamson et al., 1980;  Rapid Papers Sugden et al., 1980a) , vasopressin increased glucose release and "4CO2 production from [ 1-14C]oleate and decreased ketogenesis in mouse hepatocytes. Species differences exist with respect to the effects of vasopressin on esterification and lipogenesis.
The previous observations that livers from ob/ob mice are resistant to the inhibitory effects of vasopressin on lipogenesis (Hems & Ma, 1976) 
